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Research on Fuzzy Control Strategy Based on FPGA Controller
ZHANG Yuncong, XIE Zhenyu, CHENG Weichao, HAO Jiansheng
(National Key Laboratory of Science and Technology on Helicopter Transmission, Nanjing
University of Aeronautics and Astronautics, Nanjing 210016, China)

Abstract: Aiming at the characteristics of high operating speed of flywheel battery, high rotor vibration at critical speed and system
nonlinearity and uncertain control parameters, a fuzzy self-adjusting PID control strategy is developed, and the on-line adjustment
of control parameters is realized. The fuzzy control rules are designed by using the fuzzy logic control toolbox of MATLAB, and the
simulation of incomplete differential PID and fuzzy self-adjusting PID control strategy is achieved by Simulink. The influence of the

two control strategies on the dynamic performance of the system is analyzed and compared. The fuzzy PID control module is built on
the Quartus |l platform. The stable operation of the flywheel rotor is realized by using the EP4CE22 FPGA controller on the flywheel
battery test rig. The simulation and experimental results show that the fuzzy self-adjusting PID control strategy can help to restrain
the vibration of the rotor and improve the dynamic performance of the flywheel system more effectively.
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